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The treatment of tracheal rupture or noncancerous tracheal ﬁstula is a much debated
question. The approach can be more complex if another lesion is present and the patient
needs mechanical ventilation. This article describes a 67-year-old man admitted to the
ICU, because of acute on chronic respiratory failure, and was intubated in emergency
room. Several days after tracheostomy the patient presented two lesions (tracheoeso-
phageal ﬁstula and tracheal stenosis) in his trachea and the need of a mechanical
ventilator arose. The problem was resolved using an endotracheal tube through the
tracheostomy, which bypassed the lesions. After 20 days the tracheoesophageal ﬁstula
closed and the endotracheal tube was replaced with a long tracheostomy tube. After six
years the patient continues mechanical ventilation by tracheostomy at home.
& 2008 Published by Elsevier Ltd.Introduction
Dealing with tracheal lesions poses some problems, espe-
cially in the case of rupture or ﬁstula.1 The approach can be
more difﬁcult if another lesion, such as stenosis, is alsoPublished by Elsevier Ltd.
666 3506;
i.itpresent. Conservative treatment of rupture or noncancerous
ﬁstula should be considered in spontaneously breathing
patients, so as to allow the injury to heal1,2 (as proposed by
the literature). The situation is more difﬁcult when a
patient requires invasive mechanical ventilation because
healing is hindered by the presence of the cuff resting on the
injury and by the positive airway pressure.3 In order to
overcome these problems, bypassing the lesion has recently
been suggested, and when the lesion is arriving at the
carena, it might be possible to use small endotracheal tubes
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the bronchus, thus attempting to wean the patient from
mechanical ventilation.2 We report the case of a patient
with tracheoesophageal ﬁstula plus stenosis and needed
long-term mechanical ventilation by tracheostomy.Case
A 67-year-old man was admitted to the ICU, because of
acute chronic respiratory failure, and was intubated in the
emergency room. After ventilation by endotracheal tube,
percutaneous tracheostomy was performed on the patient in
accord with Griggs and tracheostomy cannula (size 8) with
the cuff positioned; the patient continued to ventilate.
After 25 days he was transferred to the intensive
respiratory unit to continue a weaning program. The patient
had a nasogastric tube and, after arrival, a cough was noted
in the patient when he tried to eat. This sign was initially
evaluated as the tracheostomized patient’s difﬁculty in
swallowing, something that is very frequent in this type of
patients. Subsequently, passing the suction catheter through
the distal part of the cannula proved difﬁcult and broncho-
scopy was performed.
The ﬁrst lesion diagnosed was a distal stenosis at the end
of the cannula, and when the proximal trachea was explored
a tracheoesophageal ﬁstula was noted about 2 cm above theNasogastric
tube
Esophagus
Tracheoesopha
-geal fistula 
Figure 1 The orotracheal tube was poked through the stenosis and
the positive pressure of the ventilation do not pressure the ﬁstula.stenosis. The characteristics of the stenosis were diameter
7mm, concentric stenosis and presence of edema. The
tracheoesophageal ﬁstula characteristics were: round
shape, diameter 5mm and clear outline. Esophagoscopy
was performed and this conﬁrmed the lesion. We thought
about surgical repair, but this proved infeasible because the
patient needed mechanical ventilation and the tracheal
length of both lesions was considerable.
We considered trying bypassing the lesion using endo-
tracheal tube number six, which would pass through the
tracheostomy and the stenosis, its distance from the carina
being about 3 cm. In this manner the patient could be
ventilated, the ﬁstula could remain free and the stenosis
would be bypassed by the tube (Figure 1). The position of
the tube was established by bronchoscopy control and the
distal tip of the tube was 3 cm from the carena. A mark was
made on the orotracheal tube, near the tracheostomy, with
a permanent marker, in order to verify possible incidental
dislocation. Enteral feeding was continued by nasogastric
tube. After 20 days the ﬁstula had disappeared as had the
edema of the stenosis. The patient was discharged with an
orotracheal tube passing through his tracheostomy, in long-
term mechanical ventilation. After one month the patient
had the tube changed, and an extra-long tracheo-cannula
with inner cannula (Tracoe size 7) was put in place by
bronchoscopy; this passed through the stenosis in such a way
as to stop increase of the stenosis.Trachea
Tracheal 
stenosis 
Endotracheal
tube cuff 
Carina 
Endotracheal
tube 
Tracheostomy 
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the tip of the tube was at about 3 cm. In this way the cuff and
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able to eat freely. Six years have now elapsed and the
patient continues with his mechanical ventilation by
tracheostomy and can eat anything freely. The only problem
is that, when the tracheal cannula has to be changed, the
bronchoscopy needs to be used, because the positioning is
very difﬁcult without it and there might be a high risk of
rupturing the trachea. After six years the patient continues
to ventilate at home by tracheostomy and he has had no
ulterior complications in his trachea.Comments
Lesions of the trachea are very rare, but they are serious
complications in chest trauma, in tracheal intubation or in
percutaneous dilational tracheostomy.4 With regard to the
latter, literature reports an incidence varying greatly from
near 0% to 12.5%.5,6 Localization varies considerably, in
relation to the type of lesion. In chest trauma it appears
most often in the cartilagious–membrane junction in the
bronchial tree, whereas in iatrogenic cases it appears in the
posterior membrane and is usually longitudinal in shape.
Iatrogenic lesions very often occur following tracheal
intubation for elective surgery, or in emergencies from
respiratory failure, or after esophagectomy; they are
directly provoked by tracheal intubation, decubit or over-
inﬂation of the cuff. The most likely mechanism is direct
laceration by an endotracheal tube-tip caught in a fold of
ﬂaccid posterior tracheal membrane, whilst advancing the
tube. This explains why very often the lacerations are
longitudinal and usually in the posterior trachea. Lesions
following intubation can be attributed to several speculative
causes: an inexperienced physician, inappropriate use of
stylet or overinﬂation cuff or even coughing with a closed
expiratory valve.3–9 The main risk factors are emergency
intubation,10 female sex and a short height.11,12
The incidence after intubation, reported by Borasio
et al.,13 is 1:20.000, and is more frequent after double
lumen intubation, with an incidence of about 0.05–0.19%.
When the cuff is the cause we may have two types of
lesions: (1) the ﬁrst type is the same as the tracheal
laceration during intubation, but in the upper trachea; its
shape is longitudinal and is due to laceration caused by
overinﬂation of the cuff; (2) the second type of lesion is very
different because it depends on the decubit of the cuff on
the tracheal. In this case the ﬁstula is more frequent in
posterior tracheal because in this point the trachea is
thinner and the shape is different, being circular and not
longitudinal, with linear and not irregular edges, the same
characteristics of our patient. This last type of lesion is very
rare and we only encountered one case out of 77 (1.3%)
patients in long-term ventilation by tracheostomy.14
Also the presentation is different, because in the case of
laceration post intubation and positive pressure ventilation
an important discovery is subcutaneous emphysema of the
neck and face,1,15,16 and respiratory failure may occur or
deteriorate.1 In the second type there may be few
disturbances and examples of limited importance: copious
production of secretions, coughing after eating, feed
aspiration through tube or tracheal cannula, pneumonitis
and severe gastric distention (as air moves from respiratoryside to the stomach via the ﬁstula).17,18 In several series,
over 50% of patients had an interval between injury and
diagnosis of 24 h and, in some cases, ﬁve days after
intubation.9–12,19 Diagnosis can be conﬁrmed in the ﬁrst
type by radiologic ﬁndings: pneumothorax, mediastinal or
subcutaneous emphysema,1 but the gold standard for
tracheal rupture is bronchoscopy in both types of lesions.
Treatment is debatable. A surgical approach has been
traditionally proposed as the therapeutic approach for these
types of lesions, but the mortality rate is very high, about
71.4%.7 Surgery should be postponed until the patient has
been weaned from mechanical ventilation, because positive
pressure ventilation after tracheal repair carries an in-
creased risk of anastomotic dehiscence and restenosis.3
However, there is more and more literature reporting
excellent results from conservative treatment. A recent
report concluded that conservative non-operative treat-
ment should be considered for tracheal rupture in patients
breathing spontaneously or with a planned extubation
within the ﬁrst 24 hours. A very different situation exists
in patients with severe respiratory failure requiring mechan-
ical ventilation, because the presence of inﬂated cuff and
positive pressure ventilation impair healing of the tracheal
injury. In these cases the conservative treatment will
depend on the location of the tracheal lesion. In cases
where the lesion is proximal (i.e. in the ﬁrst or second-third
of trachea) bypass of the injury is possible and the patient is
ventilated through an endotracheal tube placed distally.1,4,8
When the lesion is in the distal tract it is more difﬁcult to
ventilate the patient; in these cases the solution is to use
two small tubes placed in the main-stem bronchi through
large tracheostomy and to ventilate both the lungs.1 We
here described a case with three peculiarities. Firstly: a
tracheal–esophageal ﬁstula was round and its diameter was
of 5mm, the edges being quite far apart. Secondly there was
a stenosis under the ﬁstula, which had a diameter of 6mm.
Thirdly: the patient needed to ventilate because of chronic
respiratory failure, also at home.
This case suggests the possibility of conservative treat-
ment also in patients with a tracheal decubitis round lesion
plus tracheal stenosis, even when long-term mechanical
ventilation by tracheostomy is needed.Conﬂict of interest statement
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